Objectives: It has been suggested that there is a relationship between exercise dependence (ED), perfectionism, self-esteem and some personality characteristics.In the present study, the relations between ED and dysfunctional attitudes, self esteem and personality characteristics were evaluated. Methods: Subjectswere 438 canditates entering special talent examination of Bülent Ecevit University School of Physical Education and Sports, Zonguldak, Turkey. Participants were evaluated with demographic data form prepared by investigators, Exercise Dependence Scale-21 (EDS-21), Dysfunctional Attitude Scale Turkish short form (DAS-R), Eysenk personality quetionnary revised form (EPQR-A) and Rosenberg Self Esteem Scale (RSES). Results: Of the subjects participating in the study, 88 (20.1%) were in dependent (D), 303 (69.2%) in nondependent-symptomatic (NDS) and 47 (10.7%) in non-dependent-asymptomatic (NDA) groups. There was significant difference in weekly duration of exercise hours between groups (p = 0.003). There was significant difference between groups in terms of DAS-R P/A (Dysfunctional Attitude Scale Turkish short formPerfectionism/achievement) scores. (p = 0.013) In post-hoc Dunn test carried out to determine the significance of the difference in DAS-R P/A scores between groups, no significant difference was found between D and NDS. However, there was significant difference between D and NDA and between NDAand NDS (p < 0.05). In multinomial regression model, it was found that when weekly duration exercise increases 1 unit in the D, 1.082 unit increase occurs compared to NDA (β=1.082, p = 0.012). Conclusions: It was established that in D, perfectionist attitude was seen at a significantly higher rate than non dependent groups and duration of exercise was predictive of ED.
The European Research Journal Volume 5 Issue 6 November 2019 xercise, which may be defined as regular physical activity, has many physical benefits such as treatment of diabetes, and decreasing the risk of coronary diseases; and psychological ones such as increasing self-esteem, and decreasing anxiety and depression levels [1, 2] . It hasbeen reported that, in spite of the benefits of exercise, excessive exercise may lead to disruptive results. As in other addictions, exercise may become a compulsive behavior in time and tolerance may develop, which increases the amount of exercise, the need to exercise and withdrawal symptoms may occur in association with negative outcomes when exercise is not carried out [3] . Some investigators have termed excessive exercise as exercise dependence (ED) due to common characteristics it shares with other addicitions [4] . In the single study carried out on ED in the population, its prevalance rates were found to vary between 0.3% and 0.5% [5] .
A relationship has beendemonstrated between exercise and perfectionism both in cross-sectional and longitudinal studies [6, 7] . Self-esteem is the self perception of the individual as valuable. People constantly try not to lose their self esteem and to increase its level [8] . Adaptive perfectionism is associated with high self-esteem while maladaptive perfectionism is associated with low level self esteem [9] . Subjects with maladaptive perfectionism doubt their own actions and capacity. They frequently criticise and despise themselves [10] . Perceived physical inadequacy is associated with lack of self-acceptence and self criticism with low self esteem [11] . Gotwals et al. [12] investigated the relation between perfectionism and self esteem in sportsmen. In their study, maladaptive perfectionism was found to be associated with low self-esteem whilst no relation was found between adaptive perfectionism and self esteem [12] .
Although some studies cold not findany relationship [13] , it has been suggested that there is apositive correlation between ED level and extroversion, which is one of the personality dimensions, and negative correlation with neuroticism [14, 15] . Hausenblas ve Giacobbi [16] suggested that whilst exercise is a coping strategy for concerns about being healthy and appearance,for some personality characteristics, excessive exercise may become dysfunctional in time [16] . In studies on internet addiction, which are behavioral addiction like ED, it has been reported that low self esteem and high neuroticism levels are associated with internet addiction [17] . It is known that there is a relation between perfectionism and personality characteristics such as narcissism [18] . Perfectionism is the predictor of neuroticism [19] , and perfectionism and neuroticism are associated with psychiatric disorders [20] .
Despite the literature, there is no consistent data on relationship between ED, perfectionism, personality characteristics, and self esteem. Contradictory results in the studies may be due to differences in the samples being studied. Risk groups need to be identified in order to prevent ED. ED may have relations with dysfunctional attitudes, self-esteem and personality characteristics. The aim of the present study was to investigate the relation between ED, and dysfunctional attitudes, self-esteem and personality characteristics in subjects attending special talent examination in physical education and sports school.
METHODS

Design and Subjects
The present cross sectional study was carried out with subjects taking special talent exam of Bülent Ecevit University School of Physical Education and Sports, Zonguldak, Turkey. All applicants from all regions of Turkey who are entering Physical Education and Sports School Special Talent Examination 2016 exam in Bülent Ecevit University were targeted for study. Because of the need for regular exercise habits to be able to pass the exam, and because the test is a specialized aptitude test on sports, the sample was chosen this way. During the six day exam period, a total of 489 male and 188 female subjects entered the exam. Five hundred thirty one candidates accepting to participate in the study and signed the consent forms. In order to prevent bias, which may stem from the use of data collection tools, scales were administered to subjects randomly without any selection. Participants filled the scales in mean 20 minutes. After scales with missing or mistaken coding were removed, statistical analysis was carried out with the data of the remaining 438 participants. The present study was approved by Ethics Committee of Bülent Ecevit University, School of Medicine Ethics Committee with approval no. 2016-90-27/07.
E
Scales
Demographical data form:It was developed by the investigators and includes sociodemographic information on the participants.
Exercise depencence scale-21 (EDS-21):It is Likert type (scored between 1-6) self report scale developed with the aim of determining ED [4] .Test was developed to determine exercise dependence irrespective of the type of exercise. According to scoring of test, three categories are obtained. That is, dependent subjects (D), non-dependent symptomatics (NDS) and non-dependent asymptomatics (NDA). D criteria is obtaining 5 or 6 scores from an item. Those who obtain a score of 3-4 are classified as NDS while those who obtain a score of 1-2 are classified as NDA. Turkish validity and reliability study of the scale was developed by Yeltepe and İkizler [21] . In Turkish validity-reliability study carried out with exercise dependent sample, Cronbach alpha coefficient value was found to be 0.97 [21] .
Dysfunctional attitude scale Turkish short form (DAS-R): Dysfunctional Attitude Scale is Likert type self reported scale and which includes 40 items scored between 1-7 developed to evaluate dysfunctional attitudes and beliefs [22] . Turkish validity and reliability study of the short form of the scale was performed by Batmaz ve Ozdel [23] . Its Turkish form includes 13 items scored between 1-7. Turkish version of the dysfunctional attitude scale are stratified into two groups. i.e. need for approval/dependency (NFA/D) and perfectionism/achievement (P/A). In Turkish form cronbach alpha value was found to be 0.84 for NFA/D subscale, 0.75 for perfectionism/achievement and 0.84 overall [23] .
Eysenck personality questionnary revised short form (EPQR-A): It is a shortened from of Eysenck personality questionnary and includes 24 items answered as yes or no. Form, has four dimensions including extroversion, neuroticism, psychoticism and lie. It evaluates personality with the dimensions of extroversion, neuroticism and psychoticism. Lie dimension aims to prevent bias during administration of form and control its validity. There are 6 items for each dimension [24] . Cronbach alpha values found in Turkish validity study were as follows: 0.78 for extroversion, 0.65 for neuroticism, 0.42 for psychoticism and 0.64 for lie [25] .
Rosenberg self esteem scale (RSES): Rosenberg
Self esteem scale isa self report scale including 63 multiple choice questions. It has 12 subcategoriesin the context of the present investigation. Its first ten items wereused in order to measure self esteem. The higher the score obtained from the scale, the lower was self esteem score (0-1: was evaluated as high level of self esteem, 2-4: as moderate self esteem and 5-6: as low level of self esteem) [26] . In Turkish validity and reliability study, coefficient of validity was found to be 0.71 and reliability coefficient was found to be 0.75 using test-retest method [27] .
Statistical Analysis
Statistical analyses were performed with SPSS 19.0 software (SPSS Inc., Chicago, IL, USA). Distribution of data was determined by Shapiro-Wilk test. Continuous variables were expressed as mean±std. deviation or median (min-max), categorical variables as frequency and percent. The Chi-square test was used to determine for difference between for categorical variables. The Kruskal-Wallis test was used to determine for differences between three groups. The Dunn test was used for post-hoc test after Kruskal-Wallis test. Mutinominal logistic regression model was constructed to account for effects of prognostic factors. Significance levels were set at p < 0.05.
RESULTS
Of the participants in the study, 88 (20.1%) was in D, 303 (69.2%) in NDS, and 47 (10.7%)in NDA. Demographic and clinical characteristics of the groups are demonstrated in Table 1 . There was significant difference in weekly duration of exercise hours between groups (p =0.003) (see Table 1 ).
Comparison of scale scores between groups is demonstrated in Table 2 . There was significant difference between groups in terms of DAS-R P/A (Dysfunctional Attitude Scale Turkish short form Perfectionism/achievement) scores (p = 0.013) (see Table 2 ). In post-hoc Dunn test carried out to determine the significance of the difference in DAS-R P/A scores between groups, no significant difference was found between D and NDS. However, there was significant difference between D and NDA and between NDA and NDS.
In order to test the predictive power of variables between groups, multinominal logistic regression analysis was carried out. Variables which meet the condition of p < 0.250, such as age, sex, overall duration of exercise, weekly duration of exercise, previous history of psychiatric disorders, smoking status, DAS-R P/A, EPQR-A lie and RSES were entered into regression model. According to model, when weekly duration of exercise increases 1 unit in D, there is 1.082 unit increase compared to NDA (β=1.082, p = 0.012) ( Table 3) .
DISCUSSION
Although the rate of ED is low in the general community, the rates found in studies carried out with college students at similar ages are comparable to our [28, 29] . In the present study, the rate of ED was two fold higher in men than in women. Data on the relative prevalence of ED in genders are conflicting. In female sex, excessive exercise occurs more commonly as a symptom of eating disorders of with the aim of losing weight. Our study was carried out with subjects entering special talent examination of Physical education and Sports school. Therefore, our sample may include intrinsically motivated subjects [29, 30] . In the present study, weekly duration of exercise in D was significantly higher than that of NDS and NDA. Although it is not possible to give clear cutoff values for ED, Imm et al. [31] suggested that exercise at or over 5 hours a week can be considered as ED. Garman et al. [28] established, in another study carried out with college students, that the group defined as exercise dependent exercised 6 hours or more weekly. In the present study, weekly duration of exercise was found to be high in all groups. As our sample comprises subjects who wanted to enter physical education and sports department and performed exercise professionally, not as ahobby, longer exercise hours can be expected. Perfectionism may be defined variably according to its personal and interpersonal multidimensional structure [32] . In the study by Hagan and Hausenblas [6] on university students, even when ED deriving from eating disorders was excluded, significant relation has been found between ED and perfectionism. In the study of Hall et al. [33] with a sample composed of sportsmen, it has been established that self-oriented and socially prescribed perfectionisms, which are among the dimensions of perfectionism, are associated with perfectionism. P/A which was one of the dimensions of DAS-R, used in the present study,is associated with high level of personal standarts, feeling anxious about negative evaluation of others, and evaluating faults and deficiencies as inadequacy [34] . In the present study, in D, DAS-R P/A dimension score was significantly higher than that in the groups without ED. This difference may be explained in different ways. Focusing on success involved with perfectionism is associated with excessively self critical and the idea of I am valuable if I am successful. Perfectionist people tend to be active physically. Anxiety about in adequacy and perception of failure may have led them to use exercise as a coping strategy [35] . Self theory This parameter is set to zero because it is redundant. DAS-R = Dysfunctional attitude scale-revised, P/A = Perfectionism/achievement, NFA/D = Need for approval/dependency, EPQR-A = Eysenck Personality Questionnaire, Revised/Abbreviated Form, RSES = Rosenberg Self-Esteem Scale ! explains maladaptive perfectionism as the outcome of cognitive dissonance between real self and ideal self. In the context of theory of self, excessive exercise seems to be used as means towards the formation of perfect persona [36] . People with perfectionist attitude are known to have cognition triggering and maintaining stress and to be prone to psychiatric disorders. Increased stress levels may also have led to dependence [37] . Simply, perceived performance pressure from coaches and parents and the fear of failing to meet expectations of others may cause negative perfectionistic behavioral style. In today's fitness culture, it has been suggested that people with a perfectionist attitude can turn to exercise more for intrinsic social values [38] .
In the study of Guidi et al. [39] with 79 Italian participants, it was determined that there is relation between low self esteem and ED. In the study of Bruno et al. [40] on 150 subjects from fitness clubs, low self esteem was found to be predictor of ED. In both of the above studies, scales other than self esteem scale we used were employed. In the study of Iannos and Tiggerman [41] , when self-esteem, which was evaluated with a version of self esteem scale used in the present study, and some personality characteristics were compared between those who have ED and those who do not have such dependence, no significant difference was found. In the present study, there was no significant difference between groups interms of self-esteem, DAS-R NFA/D and personality dimensions. The relationship between ED, self-esteem and personality traits may vary according to the sample being studied. It has been found that people with ED associated with low self esteem and disordered eating pattern use excessive exercise to regulate their emotions and to cope with low self esteem [42] . Likewise, people with a risk of eating disorder and who exercise regularly have been found to have neurotic characteristics compared to those who are not at risk of having eating disorder [43] . These contradictory findings in the studies may be related to the motivation of people to exercise. While people motivate to exercise, to lose weight or have a better appearance, low self esteem and certain personality traits are associated with ED; this may not be related to situations when motivationis skill or career development [44] . Since the present study consisted of a sample of professionals who are interested in sports, no significant differences in self esteem and personality characteristics could be detected. Besides, Iannos veTiggerman [41] suggested that excessive exercisemay have influenced the measurement of self esteem and personality characteristics, removing the difference between groups. In order to remove the effect of excessive exercise on results, the analysis of scores obtained when the same participants quit sports or their exercise is prevented may be beneficial.
In the present study, it was found that according to regression model developed for identifying the predictors of ED, when weekly exercise duration increases 1 unit in D, compared to NDA, this increase becomes 1.082 unit. Though the length of exercise period increases risk for the development of dependence, heavy and long exercise carried out by professional sportsmen in order to be successful should be carefully distinquished from exercise [45] .
Limitations
There are some limitations of the present study. DAS-R P/A dimension used in the present study does not measure perfectionism multi dimensionally. Scales based on self report were also used. Further studies including clinical interviews may be beneficial. Since the present study is a cross sectional one, it is not possible to establish cause and effect relations based upon our results. In the present study was conducted in a single center which restricts the generalization of results. It may be useful to carry out similar studies in multiple centers. It is thought that trait anxiety may be effective on ED. Trait anxiety levels were not evaluated, which may be considered another limitation of the study [46] .
CONCLUSION
In the present study,in the ED group, perfectionism was significantly higher than nondependent group and the duration of exercise is predictive of ED. In cases of exercise lasting for a long duration, the risk of dependence should be kept in mind and if necessary, perfectionism should be evaluated with structured scales.
Ethical standards
The study was performed according to the 1964 Helsinki declaration and its later amendments and was approved by the local ethics committee.
